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LF004 Recent
and Upcoming Activities

®* Post remediation soil gas sampling is complete

®* Post remediation PDB groundwater sampling for May 2019 is
complete

® Draft annual landfill inspection report in production

21 May 2019 2
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Site FT002 Update

®* AF approved keeping the DEUR in place Nov 2018

®* AF will prepare Explanation of Significant Differences (ESD)
document to add the land use control to the ROD

AF review

| conference ca

21 May 2019 4
ED_005025_00010438-00004



Air Force Civil Engineer Center

5
ED_005025_00010438-00005



Site SS017 Groundwater Monitoring Update
Path Forward

21 May 2019 A
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Parcel K-1-2 Property Transfer

 Draft FOST and SEBS issued 30 November 2018

« ADEQ comments received 3 and 7 January 2019

* Draft final FOST and SEBS including RTC to ADEQ
comments posted for public comment. Comment
period end 25 Mar 2019; no comments received.

« EPA comments received 11 Mar 2019

 Draft final FOST and SEBS issued to ASU for
coordination

* Revised Draft Final FOST to be issued for regulatory
concurrence

* Final FOST to be routed for AF signature after
regulatory concurrence
 Draft DEUR and deed to be prepared

21 May 2019 7
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PARTIAL DELETION UPDATE

21 May 2019

Draft table and figure submitted for regulatory review on 29
Sep 2014

Comments received by ADEQ during Sep 2014 BCT meeting
addressed in follow on email. No comments received from
EPA.

Deletion on hold during SS017 and ST012 informal disputes

Final deletion tables and figure ready for submittal and
provided to BCT in April 2019 BCT meeting

EPA to provide input on whether PCOR will be required for the
partial deletion docket.

11
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Site ST012 Outline

 Summary of activities since April BCT
meeting

* Update on SVE system

 LNAPL monitoring/removal update

* Pilot study extraction/injection update
» Path forward

21 May 2019 13
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Site ST012 Activities Since April

 Continued SVE operation

« Continued LNAPL screening in
accessible wells
 Operation of Extraction and Treatment
— Pump repairs
» CZ21 replacement motor installed
« Sodium sulfate injections (detail on
later slides)

21 May 2019
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SVE Update

21 May 2019 15
ED_005025_00010438-00015



Site ST012 SVE System Equivalent JP-4
Degradation Based on Methane Removed

Enulvatent P4 Degraded bosed on Methane Duiractsd by SVE Syatem

Equivalent IP-4 Degraded
{based on methane extracisd by SVE systern by month®

Vs
g
o

2,500

gubsient Volume of §f
i
5

» Estimates through 09 May 2019
+ Estimated JP-4 degradation as methane is in addition to JP-4 removal reported for SVE
* Thermal/Cat1 oxidizer changed from SVE to groundwater treatment end of Apr
» Flame oxidizer treating combined SVE and air stripper intermittently in Nov 2018 — Jan 2019
21 May 2019" Flame oxidizer replaced by catalytic oxidizer (Cat2) 7 Feb to 26 Feb 2019 16
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Supplemental SVE Optimization
Information

« Table of Optimization Changes (requested at Apr BCT meeting)
« Changes were implemented 5 Apr 2019

21 May 2019

Well Action Notes
SVEQ1S |Leave Open Leave open and vent SVE02S and SVEO3S to see if improved airflow and mass recovery are achieved
SVEQ2S |Vent See SVEO1S above
SVEO3S [Vent See SVEO1S above
SVEQ4S | Open Open SVE04S and vent SVEODSS to improve airflow and sweep area between two wells
SVEO5S [Vent See SVE04S above
SVEOBS | Open Open SVEQGES and SVEOSS to see if concentrations increase
SVEQ7S | Open Open SVEQ7S and vent SVEQSS to see if concentrations increase
SVE0O8S |Leave Closed |No change
SVEQ9S |Leave Closed |No change
SVEQLIM | Leave Open Leave SVEO1IM open and vent SVEO2M to see if increase in ROl between two wells
SVEO2M [Vent See SVEOLIM above
SVEO3M | Vent Vent SVEQO3M and leave SVEQ1M open to clear stagnant zone between two wells
SVEO4M | Leave Open Leave SVEO4AM open and vent SVEO3M to clear stagnant zone between two wells
SVEOS5M | Vent Vent SVEQS5M and open SVEO6M to promote airflow through area between two wells
SVEOEM | Open See SVEOSM above
SVEQO7M | Open Open SVEQO7M and vent SVE13M to promote airflow through area between two wells
SVEQ8M | Leave Closed |No change
SVEOSM | Close Close SVEO9M to test for rebound
SVE10M | Leave Open Leave SVE10M open and vent SVEO5M to promote airflow between two wells and close SVE12M to eliminate staghant zone between two wells
SVE11M | Leave Open Leave SVE11M open with SVEQ2M vented to promote airflow
SVE12M | Close See SVE10OM above
SVE13M [Vent See SVEO7M above
SVE14M | Close Close SVE14M and with SVEO3M vented and SVEOLM open to promote airflow in area
SVEQ1D |Leave Open Leave SVEO1D Open and close SVE0O2D to remove stagnant zone between two wells
SVE02D |Close See SVEOQLD above
SVEQO3D |Close Close SVEO3D and leave SVEQ1D open to eliminate stagnant zone between two wells
SVE04D | Vent Vent SVEQ4D and leave SVEOSD open to eliminate stagnant zone between two wells
SVEOSD |Leave Open See SVE0O4D above
SVEQ6D | Close Vent SVEQ6D and leave SVEOSD open to eliminate stagnant zone between two wells
SVEQ7D |Vent Vent SVEQ7D and leave SVEOSD and SVEQ1D open to eliminate stagnant zone between two wells and promote airflow
SVE0Q8D |Leave Closed |No change
SVEQ9D |Leave Closed |No change

17
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Supplemental SVE Optimization
Information

* PID/FID readings to track effect of
optimization
— Most PID/FID readings do not indicate increases in concentrations

— SVEO05D may have increased FID (see table below)

SVE.05 Deep
Concentration via Concentration via

PID FID 0, CH, co co,

Date Py ppIMY % %LEL BBy %

1/4/2019 1905 13492 3.3 >100 41 3.8

1/17/2019 1460 5607 12.2 >100 19 27

1/31/2019 1322 3861 7.8 >100 38 2.3

3/1/2018 1427 3430 15.2 >100 10 2.1

3/7/2019 1392 3634 15.3 >100 26 1.7

3/21/2019 1312 2052 18.5 >100 32 1.5

Optimization implemented R 4/4/2019 1489 2453 8.9 >100 22 1.6
on 5 Apr 2019 i 4/19/2019 1563 8329 9.7 >>> 41 22
5/2/2019 979 5410 16 >>> 47 23

21 May 2019 18
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LNAPL Monitoring Update
(through 10 May)

21 May 2019 19
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Site ST012 CZ Groundwater Elevations
| Relative to CZ screens

« Most CZ wells all have a nominal top of screen depth of 145 ft
bgs (except perimeter well CZ23 which is 140 ft, and perimeter
wells C01 through C05 have varying screen depths but are
generally too distant from potential LNAPL)

« CZ groundwater elevations measured during LNAPL screening
range from 146 to 148 ft BTOC. TOC is a nominal 1.5 feet above
ground surface.

« CZ groundwater elevations are 0.5 to 1.5 ft below top of screen in
the following CZ wells: CZ02, CZ03, CZ04, CZ05, CZ06, CZ07,
CZ08, CZ09, C210, C211, CZ13, CZ15, CZ16, CZ17, CZ18, CZ23

« CZ groundwater elevations may be at or above the top of screen
in the following wells: CZ01, CZ12, CZ14, CZ20, CZ21, CZ22

21 May 2019 20
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LNAPL Monitoring/Removal Status
Cobble Zone
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LNAPL Monitoring/Removal Status
Cobble Zone
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LNAPL Monitoring/Removal Status
Upper Water Bearing Zone
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LNAPL Monitoring/Removal Status
Upper Water Bearing Zone
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LNAPL Monitoring/Removal Status
Lower Saturated Zone

MAPL Prament dv=1 13

Winit Hame:
Fbsis st L MAF

Maote: Only st b messwremends shuowa for sach wel

LBZEE

L SE8T

4 ST

LSEB3-EXT

m—mav

21 May 2019

LBZa%-iR2

TSGR
HESRARY

A LA 00

25
ED_005025_00010438-00025



LNAPL Monitoring/Removal Status
Lower Saturated Zone

Lower Saturated Zone
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ST012 LNAPL Monitoring/Removal
Summary

« (CZ-~7 gallons of LNAPL
removed. None since
Nov 2016

LNAPL removed. None
since Apr update.

«  LSZ-2,832 gallons of
LNAPL removed. 6
gallons removed since
Apr update (W37 and

LSZ36).
J
Removal Removal Diminished  Recovery
eductor remaining - to pump pump <100 gal/mo <20 gal/mo
removals eductor failure replacement
removals
21 May 2019 27
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Update on Benzene Concentration
in ST012-CZ23 (includes preliminary
results from 2 May 2019)

21 May 2019 28
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CZ23 Sampling Summary

Renzene decreased below MCL

Hatorical Benzene Concentrations in Well CZ , : :
Historica Benzene Concentratinns in Well (223 during period of extraction at

CZO7 for pilot study
Henzene Increased sbove MCL between
December 2017 and Apnil 2018 \
?E Gid
£ a0
0
WQ/} \4(3’:;:‘
""*5-&\& »'“ZV-\"'\ ]
Poriowd of Priraction in "/% Barpens Jonwentiation Benzene started ?5 decrease
following restoration of pumping from

Benzene increased above MCL following gﬁ;gﬁ;gﬁiﬁfg?ﬁ;ﬁﬁiuggm

period when CZ07 was down g/l
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CZ07 Sampling Summary

Historioa!l Benzene Concentrations in Well {207

Borpens concpmtratl

500

SO0

' Benzene has fluctuated between
Benzens decreased between end of SEE 230 and 600 ug/L during

21 May 2019 | andApril 2018 extraction for pilot study 30
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Pilot Study Injection/Extraction
Update

21 May 2019 31
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Site ST012 Extraction System
Performance

Extraction System Status Summary — May 2019

Recent Calculated
Instantanesous Average
Measured Extraction Maximum Must Recent Cumulative
Extraction Well Extraction Rate |Rate in Penad]  Temperature Temperature Extraction

gpm gpm E F gallons
5T012-CZ07 16.2 140 2,789,404 Pump was down for repairs, back running
ST012-CZ18 4.3 136 100 1,761,971 Pump is off, last reading for 3/27/19 listed
ST012-CZ19 Eliminated as an extraction well by FVM#7
5T012-C721 9 7.2 150 122 246,160
ST012-UwBZ21 0.2 162 142 413,399 Pneumatic pump
ST012-UWBZ22 146 136 411,754 Recently changed to electric. Pump down
5T012-UWBZ26 5.6 3.2 133 120 1,860,504
ST012-UwBZ27 128 94 129,197 Pneumatic pump, counter not working, extraction stopped
5T012-UWBZ30 0.1 172 72 1,396,565 Pneumatic pump
ST012-1SZ209 4 3.0 140 132 1,843,013
ST012-15711 7.1 139 76 1,212,815 Flow meter troubleshooting
5T012-15212 4.4 1.6 130 108 1,362,026
ST012-1S723 6.9 4.4 113 98 2,613,445
ST012-15728 162 18,899 Eliminated as an extraction well by FVM#7
5T012-15229 >170 17 Eliminated as an extraction well by FYM#7
ST012-15737 12.5 7.7 132 88 3,652,603
5T012-15738 2.6 1.7 160 90 595,391
5T012-1S739 3.3 2.3 92 78 1,250,933 extraction stopped
ST012-UWBZ28/15751 6.7 3.6 146 126 1,856,619
Total of Wells 34.9 23,414,715
Treatment System 48.8| 17,828,798

Data is preliminary

21 May 2019 32
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Site ST012 Extraction System
Performance

« No LNAPL has been recovered since extraction started up
« CZ18 and UWBZ22 currently down
 Benzene air stripper influent at ~880 ug/L for 24 Apr sample

Alr Stripper Influent Concentration

Jul 2018 and Feb 2019
samples considered
outhers and are not
included in mass removal
caiculations.

Benzens Comncentration {ug/L)

£
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Site ST012 Extraction System
Performance

 Overall Extraction Rates and Cumulative

Volume Extracted

Extraction Flow Rate and Volumes
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Site ST012 Extraction System
Performance

Estimated Mass Removal by Extraction

Recent lower mass extraction is due to reduced benzene influent
concentration in February. February sample was removed as an
outlier in calculations. Most recent JP-4 mass was calculated

based on GRO only

Toral banzene exiracisd Total TRPH as P-4 extracied
2,506.00
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Cumulative Extraction Volume and
Analytical Data by Well - Cobble Zone

{7 Cumulative Extraction Volume

sooodfooon i LT
WelllD Date Sampled iBenzene Concentration, yg/L

4{30/2018 230

ST012-CZ07 11/1/2018 600
212010 410
4312018 1200
5T012-CZ18 11/1/2018 260
2120 250

8T012-CZ19 5/8/2018 3.1
ST012-C721 4/12{2018 680

21 May 2019

#

Most recent baseline and operating (when
available) benzene analytical result listed
(Feb 2019 added)

Individual well concentrations may be
reduced with pumping
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Cumulative Extraction Volume and Analytical Data
by Well - Upper Water Bearing Zone

LIWEZ Cumulative Bxraction Volume

=
R

e WETRL el AWREEE  eediee LONETES et WETYT

eee 2 e E A s PARTFRARINY
Well ID Date Sampled Benzene Concentration, ug/L

ST012-UWBZ21 8/9/2017 3400
STO12-UWBZ22 5/9/2018 1900
2/11/2019 2800
4/3/2018 3500
ST012-UWBZ26 4/3/2018 3700
2/112/2019 2900
STO12-UWBZ27 4/3/2018 1500
2/12/2019 460
ST012-UWBZ28/LSZ51—21L2/2018 1700
3/25/2019 650
5/9/2018 6000

ST012-UWBZ30

21 May 2019 2/13/2019 21 37
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Analytical Data by Extraction Well
Lower Saturated Zone

Well ID Date Sampled Benzene Concentration, ug/L

4/3/2018 2100
ST012-LSZ08

201202019 1000

5/9/2018 2100
ST012-LSZ11

2012/2019 3500

5/9/2018 1400
ST012-LSZ12 11/1/2018 420

201202019 470

4/3/2018 1600
ST012-LSZ223

201202019 780
ST012-L.SZ28 12/1/2016 110
ST012-LSZ28 4/10/2018 2.1

4/12/2018 2700
ST012-LSZ37

2122018 460

4/3/2018 3000
ST012-LSZ38 11/1/2018 1300

2122018 2100

4/12/2018 3100/5500
ST012-LSZ38

201202019 130

5/9/2018 1700

ST012-UWBZ28/LSZ51 -
32512019 650
21 May 2019 39
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Site ST012 Injection Progress

Number of Calculated | | Calculated SO4 | Locations(% of volume if
o I nj e ctl o n s c o n tl n u e d Volume | Baps of Sulfate | Na2504 Cone, Conic. multiple locations)
Date {gallons) Added g/l e/l

I n Ap r- M ay 4/18/2019 9,800 5 115 g|Lszos
4/25/2019 6,000 3 113 6|Lsz08 (88%), LSZ47 (12%)
4/26/2019 6,000 3 113 6| Lsz47
® I t I J t 4/29/2019 9,800 5 115 78[Lsz47
nitial Injections l n 4/30/2019 9,800 5 115 78|Lsz48
UWBZ33 UWBZ34 5/1/2019 6,000 3 113 76| 748 (42%), L5245 (58%)
y y 5/1/2019 6,000 3 113 76
5/3/2019 4,000 2 113 76|L5249
U W BZ3 5 U W BZ3 6 5/6/2019 6,000 3 113 76(L5249 (71%), CZ22 (29%)
’ 3 5/7/2019 9,800 5 115 78|SVEC4D
W1 1 Lszos LSZ47 5/9/2019 9,800 5 115 78|data pending
3 y 3 5/10/2019 6,000 3 113 76|data pending

LSZ48, LSZ49, and SVE04D complete

* 124 tons injected through 10 May 2019 (of 169 tons
planned for Subphase 1 — 73%)

* 45 tons injected since last update

21 May 2019 40
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Site ST012 Injection Progress

Number of Calculated | | Calculated SO4 | Locations(% of volume if
o I nj e ctl o n s c o n tl n u e d Volume | Baps of Sulfate | Na2504 Cone, Conic. multiple locations)
Date {gallons) Added g/l e/l

I n Ap r- M ay 4/18/2019 9,800 5 115 g|Lszos
4/25/2019 6,000 3 113 6|Lsz08 (88%), LSZ47 (12%)
4/26/2019 6,000 3 113 6| Lsz47
® I t I J t 4/29/2019 9,800 5 115 78[Lsz47
nitial Injections l n 4/30/2019 9,800 5 115 78|Lsz48
UWBZ33 UWBZ34 5/1/2019 6,000 3 113 76| 748 (42%), L5245 (58%)
y y 5/1/2019 6,000 3 113 76
5/3/2019 4,000 2 113 76|L5249
U W BZ3 5 U W BZ3 6 5/6/2019 6,000 3 113 76(L5249 (71%), CZ22 (29%)
’ 3 5/7/2019 9,800 5 115 78|SVEC4D
W1 1 Lszos LSZ47 5/9/2019 9,800 5 115 78|data pending
3 y 3 5/10/2019 6,000 3 113 76|data pending

LSZ48, LSZ49, and SVE04D complete

* 124 tons injected through 10 May 2019 (of 169 tons
planned for Subphase 1 — 73%)

* 45 tons injected since last update
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Site ST012 Sulfate Method
Comparison

« Sulfate concentrations compared: oscone

— Calculated concentration based on batch mixes nhae = = =
— Field screening concentration based on test kit 1%2%212 - "
— Laboratory concentration based on EPA method 9056 iﬁiéﬁiﬁii S

* [nitially, field screening methods /fg
were lower when compared to the 7T N -
calculated and lab results. T —— —
Increased measurement precision S I
for sample dilution has improved o ———
accuracy. ==

» Lab results fluctuate slightly above  “mi—a—=i—=
and below calculated T I I
concentrations but generally i ——
confirm calculated mix P I
concentrations 22
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Site ST012 Sulfate Field Screening

« Estimated travel times (from work plan, App F

figures)
- UWBZ33 to UWBZ22 (130 ft): up to 10 months
— UWBZ33 to UWBZ27 (115 ft): up to 15 months
- UWBZ36 to UWBZ26 (60 ft): 1-2 months
— W11 to LSZ39 (60 ft): 4-7 months

 Model predicts sulfate concentrations would
increase at extraction locations for several
months before decreasing

« Sulfate field tests completed ~weekly in wells
in proximity to injections
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Site ST012 Sulfate Field Screening

12/17/2018 30 12/17/2018 15 1/31/2019 22
12/21/2018 45 12/21/2018 30 21112019 9
12/26/2018 146 12/26/2018 | >150 2/5/2019 25
1/15/2019 45 1/15/2019 71 2/11/2019 10
1/18/2019 40 1/18/2019 57 2/15/2019 12
1/21/2019 38 1/21/2019 66 2/18/2019 16
1/24/2019 41 112412019 48 UWBZ26 2/22/2019 22
1/25/2019 250 1/25/2019 50 UwBZ3s | (averagepre- 1T, o o019 38
injection sulfate =
1/28/2019 10 UWBZ27 | 211112019 54 3.6 mg/L) 3/1/2019 66
uwBZz22 (average pre
(average pre]  1/29/2019 35 UWBZ33 | injection | 2/15/2019 48 3/4/2019 67
uwazaz | 'mection 1/31/2019 89 UWBZ34 | laboratory | 3/1/2019 94 3/8/2019 104
laboratory suffate = 108
sufate =11 | 2/1/2019 57 mglL) 3/4/2019 112 3/15/2019 101
mg/L.) 2/5/2019 37 3/15/2019 119 3/29/2019 99
2/11/2019 37 3/20/2019 97 4/9/2019 81
2/15/2019 36 3/29/2019 350 4/16/2019 150
2/18/2019 40 4/8/2019 297 4/23/2019 20
2/22/2019 | pump down 4/16/2019 520 LSz37 4/26/2019 70
2/25/2019 | pump down 4/23/2019 1140 - 5/1/2019 77
3/1/2019 | pump down 4/26/2019 570 4/23/2019 6
3/4/2019 | pump down 5/1/2019 1110 Lsz51 4/26/2019 18
3/8/2019 | pump down 3/29/2019 850 5/1/2019 12
L5747 Lsz11 5/1/2019 630 LS739 4/9/2019 153
(average pre1 4/16/2019 210
W11 injection
suffate = 132] 4/23/2019 1220
mgll) | 4/06/2019 1230
5/1/2019 1180
21 May 2019
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Site ST012 Sulfate Field Screening

e Extraction pumps turned off in UWNBZ27 and LSZ39 in
response to obtaining adequate sulfate concentration
in groundwater

* Field screening test for sulfate reducing bacteria at
extraction well conducted at shut down
(supplemental to Pilot Study Work Plan)

— UWBZ27 1.15x105 cfu/ml

- LSZ39 325 to 1400 cfu/ml

« Sampling each extraction well ~2 weeks after
shutdown for VOCs, sulfate, and field screening SRB
test

e Sulfate screening at UWBZ24 and LSZ10
(downgradient of extraction wells UWBZ27 and
LSZ39) will be initiated
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Site ST012 Path Forward May-Jun

 Continued SVE operation
« Continue pump repairs
* Pilot Study Implementation

— Continue mixing sulfate batches and inject according to plan (FVM7)
May — Jun

— Remaining injection wells UWBZ23, LSZ50, W30, W36, W37
— Begin Phase 1 subphase 2 injections
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Air Force Civil Engineer Center
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Air Force Civil Engineer Center

2019 BCT
MEETINGS/CONFERENCE
CALLS SCHEDULE
DELIVERABLE TRACKING
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Air Force Civil Engineer Center
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